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6. ABSTRACT: Rotary ultrasonic motors (USMS) are being developed as actuators for
potential operation of planetary manipulator arms, rovers as well as miniature spacecraft
instruments and subsystems. l’hc technology, which has emerged in commercial products,
requires rigorous analytical tools for an effective design of such motors. Two analytical
models were developed to examine the excitation of flexural plate wave traveling in a rotary
piezoelectrically  actuated motor, with one using annular finite elements. The models
incorporate the details of the stator which include the teeth, piezoelectric  crystals, stator
geometry, etc. These models were used to predict the excitation frequency and modal
response of the annular stator. Stators were fabricated using segmented piezoelectric  crystals
bonded with various scqucnccs  of polarization  layouts. The theoretical predictions and the
experimental corroboration showed a remarkable agreement. Parallel to this effort, the
operation of USMS was tested at temperatures down to 120K and at pressure down to 16-
nlTorr vacuum. Tbc motors showed capability to operate for several days at this harsh
condition, where the full piczoclcctric  ring driven USM fails at the bondline.  Moreover,
USMS are being incorporated into a robotic arm and arc their practical operation is being
tested.
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